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Abstract. — Melaleucaquinquenerz’ia,an introducedtreewith hiqh fire tolerance,is displacingnat ve southFlorida
vegetationon a variety ofsites.Melaleucahasfire adaptatiansthat enhance the surnival of establiuhedtrees,pronwle
reproduction, and increase fire intensity to the detriment oflessfire-resistant competitors. The combined useoffire and
herbicide, to help control the spread of this species is advocated, a ad recommendations are given for reducing the
potential for destruction ofwildla (I home. ites during metal ‘uca crawnfires.

INTROI)UCTION
SouthFloridais characterizedby longsunnydays,warm te nperatures,andplentiful rainfall,

but this combinationdoesnot persistthrc~ ~houttheyear.Freezingtemperatures~re reco~ded
annuallyandash’irp contrastgenerallyexists betweenth sev‘ml monthsof standingwater
duringthe rainyseasonand the “drought”conditionsthat follow at theheigh of thedry 5 ‘~ SOT.

Moreover,theluxuriantplantgrowthduringthewci suminerbeesne~ increasinglyflar~um - ble as
the winter dry seasonprogresses.South lorida alsohasthe distinction of beingthe lightning
capitalof theNation.Lightning fires,alongwith water arid periodic freezes,shapedandmain-
tainedthisvegetativemosaicthat endureduntil the late1800’s.

Sincethen, largescaledrainageprojectshaveloweredthe water tableto the point where
organicsoilsarenow dry enoughto burnduring most.dry seasons.Today,humanscaus thevast
majority of fires,and lossescanassumenationalimportance.Forexample,total acreageburned
duringthe5-yearperiod1974-78in thesevencountiescor prisingextremesouthFloridaaveraged
98,800acresperyear;the 229,00acresthatburnedduringthe 1974droughtyearamountedto 15
percentof the non-federal,protectedlandthatburnedin theUnitedStatesthat year.

Thus, for anyplant to thrive in thesouthFloridaenvironment,it mustbe ableto withstand
periodsof flooding anddrought,occasionalfre zing temperatures,andrepeatedfire. Melaleuca
(Melaleuca quiru~uenervia)is suchaplant.

Introduced into south Florida early this century, this memberof the myrtle family has
demonstratedan ability to colonizeawiderangeof sites.Its reputationasan aggressiveplantihat
replacesthenativevegetationiswell foundedasattestedto by thepurestandsit eventuallyforms.
Thereis little doubtthat thistreeevolvedin closeassociationwith periodicfire; both its survival
andreproductivestrategiesare.directedtowardsucha regime.

FIRE ADAPTATIONS
ReproductiveBehavior

Melaleucabeginsflowering atavery earlyage— asyoungas2 to 3 yearsold accordingto
Meskimen(1962).Unlike mosttrees,thisspeciesbloomsprofuselyseveraltimesayear.Moreover,
it’ toresthematureseedin closedcapsulesthatrei ~aLrtattachedto thebranches.Studiesof capsule
openingin the relatedeucalyptusgenusshowedthat capsulesopenwhenevertheir moisture
~cntentdropsbelowabout25 percent(Christensci 1 971).Thiscanbecausedby theheatof afire or
by formationof an abscissionlaytr that cutsoff the sapflow. It then takesseveraldays for the
capsulesto open sothere is no threatof theseedsbeingexposedandconsumedin the fire. The
capsulesthemselvesareunlikely to ignite,probablybecausetheyaredensewoodystructuresand
becausecrown fires haveshort residencetimes. An individual treecan retain millions of seed
waitingfor release(fortuitousor deliberate).AlthouglinaturA twiginortality causesthecontinual
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releaseof afewseed,someofwhich find suitablemicrositesforsubsequentseedlingestablishment,
melaleucacanmore nearly be describedaspre-empt-ive, saturating an area with millions of seed
after fire or heavy frost. The invasion of melaleuca into new areas is geared more to a slow
inexorableexpansion that radiates out from each mother tree rather than to long-distanceseed
dispersal— this isdescribedin detail by Browder andSchroeder(thissymposium)-and-byWoodall
(this symposium).

If seedsare superficially buried in the soil,Woodall’ found that they can remain viable for at
least 10 months while waiting for conditions favorable for germination. When theseconditions
occur, germination can still stretch out over severalmonths,’ presumably becauseof microsite
differencesan(1 inherent seedvariability. If the falling see(llands on surfacewater, or if the new
germinantsfloat loosebecauseof a rapid rise in the water tablebeforetheir rootscananchor them,
they can be transported downstream.Ordinarily, the seed— or germinants — will adhereto any
protruding vegetation,which limits their downstreamvoyage; but if seedreleaseistriggered by
fire, such vegetation has likely been consumed,so travel under these conditions will be less
restricted.

Growthof thenewgerminantsis slow.Theelongatingroothasdifficulty penetratingtheI ~tter
layeroralgalmatandsurvivalisextremelypoorunless-moisture-conditionsremainnearoptimum.
Of course,if seedreleaseis promptedby fire, theseproblemsdisappearbecauseseedreleaseis
coordinatedwith exposureof amineralsoil s~cdbeu.Becauseroot elongationis slow, thegermi-
nantsarevery susceptibleto desic athn.I ut theycanwithtandsubmergencefor 1 or 2 months
(Myers 1976).

Fir - performsain rnberof functionst athalp tooptimizethechancesof successfulmelaleuca
colonization.Dependingo i intensity,fire triggersseedrelease,(dearsthe siteof competingplant
species,consumesthelider which produces mineralsoil seedbedandtemporarilyfireproofsthe
areatherebyprotectingthe melaleucag rininar ts, consumesseedin the litter or on the soil
surface,recyclesnutrientsmaking them readily availableto the newly establishedseedlings,
removesany heat-unstableallelopathicagentsin the litter, andprotectsthe tree crownsfrom
anotherfire for severalyearsby removingthelos bark.If fire occursduringtheheightof thedry
season(Marchto May), it releasesrnelaleu seed5 8 monthsaheadof itsmajortreecompetitors,
namelysouthFlorida slashpine(Pinuseli ~ottiivar. dense)arid cypress(Taxodiumdistichun).
Crownfires temporarilyhalt transpirationso that subsequentrainswill keepthe soil moist for
longerperiodsof time. Further,destructionof theexistingcanopyincreasessunlightpenetration
which promotesgerminationandgrowth while thestandingtrunks providepartial shadethat
moderatessoil surfacetemperatures.

SurvivalMechanisms
Living tissueis killed by exposureto temperaturesof

122a to 131
0F for severalminutes

(Ashton1970;Nelson1952);cambialtemperaturesmust,therefore,bekeptbelowthisthresholdto
ensuresurvival.Fireresistancedependsprimarily on barkthickness(Hare 1965;Vines1968)and
melaleucahasan extremelythick bark (2 to 3 in. or moreat maturity) that providesexcellent
insulationto the cambium.If afirt doeskill partof thetrunk or crown, thatportionwhichis still
alive will sendout epicormicsprouts.Thesesproutsresult in a profusionof new branches;the
result is oftenan increasein theseed-bearingcapacityof the crown. Basalsproutswill develop
whenevera treeis completelytopkilled. Evenseedlingswill sproutoncetheyreach4 to 5 in. in
height.Becauseof its existingrootsystem,anyplant thatsurvivesafire is in an excellentposition
to capitalizeon the fertilization effect of the fire.

Thus,melaleucahasevolvedfire adaptationsthatnotonly enhanceproliferationof thespecies
by showeringa receptiveseedbedwith its own seed,but alsoby enableexisting treesto survive
vegetatively.In addition,truefire typeshavecertaincharacteristicsth&t actual-ly-predisposethein

‘Woodall, Steven.Thesourcesof variation in theviability of melaleucaseed.Manuscripton file.
SoutheasternForestExperimentStation,Athens,Georgia.
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to fire (Ashton 1970; Mount 1969; Mutch 1970). Both the bark and foliage of melaleucaare
structuredin awaythatincreasesfire intensity,therebyincreasingtheprobabilityof topkill in its
lessfire-resistantcompetitors.

The outer layers of bark are loosely attachedandfrayed which gives the trunk ashaggy
appearance.They ignite readily, even after a rain, andburn with ablackoily smoke.Burning
sectionsof barkar . easilyseparatedfrom thetreeby theforceofth 2 updrafts,loftedinto thesmoke
p~uine, andtransporteddownwindwheretheycanstartspot flres. Further,this looseouter bark
actsas aladderfuel carryingthe fire into thetreecrowns.As thefire reachesthecanopy,theheat
volatilizestheessentialoils in the foliageandthecrownburstsinto flame —againemittinganoily
blacksmoke.If melaleucatre crownsare in closeproximity (andtheyoften are), the fir’ will
spreadfrom crownto crownaheadof thesurfacefire.

Thefact that melaleucastandsare capableof supportingin~eiIsecrc~vnfires, however,do ‘.

not meanthat heyalwaysdo. Dependin5,upon weatt~erandfoul conditions,fire behaviorcan
rangefrom afast-movingcrown fire to agentlebnckfirebarelylie king at the lower bolewith no
at mdantseedrelease.Fortunately,thereis alow urobabititythatthecombinationof weatherand
fuel necessaryto produceacrownfire alongwith an ~gnit~onsourcewill all occuratthesametime.
The limiting factor currently is the distribution of densestandsof melaleuca;but as the area
dominatedby this speciesex lands,crownfires will becomemorecommon.

MANAGEMEN1 V IP C ~TIONS
Safety Considerations

With thespreadof densemelaleucastands,aconcomitantincrease~npotentialdisastercan
alsobe expected.Land clearingbeforedevelopmentpromotesmelaleucacolonization.In a few
years,the buildings will besurrounded by agiganti melaleucatorch-waiting-tobe-lit. Examplesof
this phenomenonare already far too plentiful in partsof Lee andCollier Counties.

TheFlorida Divisionof Forestryis acutelyawareof thissituationandhasdesignatedmany
suchareasasspecialinitial attackzones.On most(lays,the quick responseof an aggressivefire
controlforcewill proveeffective,butundersevereburningconditions,fireswill bebeyondcontrol
beforearrivalof this force,andsuppressionactiviti swill ha eto beconfinedto holdingtherear
andflanksof thefire (nosmalljob in itself)until theweath2rorfuis-chan-ge,Thesafetyof residents
andtheir orderlyevacuationwill becomeprimaryconcerns.

Theindividual homeownercantakeeffectivefire-preventionmeasuresto rotecthisproperty
as well as learnwhat to do when an actual fire threatens.A list of suggestionsare given in
AppendixA.

Although this problemhasto dateeludeda long-termsolution,ther - areproceduresonecan
follow that will reducetheti reatandprovidea high ~r(I igreeof homesiteprotection.To accomp-
lish this, fire preventionandprotectionshould bediscussedwith thearchiL~t,builder,andlocal
fire control agenciesand d cisions nadeduriog the ph ring stagesof development(See
Appendix B).

Control.Strateg-jes
If melaleucaweremanagedas adesiredspecies,prescribedfire would be the single most

importanttool availableto theresourcemanager.lint, if asis genurahlythecase,tile objectiveis to
control melaleuca,the roleof fire becomesmoreatui,iguons.Duc-eretal. (~ 9W), Ewel andMers
(1976),Myers(1975),andWoodall(thissymposium)haveall suggestedmethodsof control utilizint~
fire. Prescribedfire to promoteseedreleasejust la’fare a period of prolong~ddroughtor flood rig,
or, awell timedprescribedburnto kill themelaleceagerIn i-ri-aut~ after o hardfrost hasreleasedtile
seed,aretwo suggestions— but theybothignore thie problem of mothertrees.A. control program
designedto eradicateboth seedlingsand seed-bearingtreeswould be much more desirable.
Woodall(this symposium)describessuchaprogram P1 jefly, headvocatesthe useof herbicidesto
kill existingtreesandreleasethestoredseedto be followed by aprescribedfire after the seed
germinatesto destroythe seedlings.

Becausemelaleucais so difficult to era(iicateonceestablished,the prudentland manager
shouldpi eventits initial encroachmentratherthanattempttoeliminateit after it hassuccessfully



colonizedasite. Onewayto accomplishthisgo~ I is to managesouthFloridalandscapesin waysthat
will maintainthevigor of thenativevegetation.This in no waysuggeststhattheuseof prescribed
fire shouldbestopped.On thecontrary,fire is aneffectiv~efficien1-tool-capableof achtev~ngmi any
managementobjectiveswhen its behavior is regulatedby selectingspecific fuel andweather
conditionsunder which to burn. But caremust be exercisedin planning a burn; thicketsof
melaleucashouldbeexcludedandindividual seed-bearingtreesshouldbeeither rakedaroundor
killed to releasetheir seedbeforetheburn.Prescribedfire is the niostpracticalmeansof keeping
fuel accumulationsatatolerablelevel, therebyminimizingwildfire damage.For example,pres-
cribedfire wasautorizedon morethan200,000acresin CollierCounty,Florida,in 1977(Wadeand
Long 1979). To abolishsuch a practicewould set the stagefor intensewildfires capableof
destroyingthenativevegetationandcreatingconditionsfavorablefor melaleucato takeoverthe
site.Wildfires havebeenanintegralpartof thesouthFloridaeriv ironmentfor thousandsof years.
Here,asin otherfire climates,andin spiteof massiveexpendituresof tax dollars,the immediate
suppressionof all fireshasnotprovedto beaviablealternative(Wade,EwelandHofstetter1980).
Moreover,fire exclusion— if it werepossibleto attain— would beself-defeatingbecauseit would
resultin an entirelydifferentsetof vegetationresponsesthatmayor i-naynot bedesirable.Some
responseswouldbe irreversiblein thelongri n andall wouldfavorotherspeciesoverfire-tolerant
plantssuchassouthFloridaslashpineand ‘ypre’ss. Thus,prescribedfire shouh ontinueto be
judiciously usedto helpkeepthenativevegetationhealthy, which, in turn, will helpcontain the
spreadof melaleuca.

SummaryandConeli s~ons
Most fire speciesh~1vemadegeneticadjustmentsthat- ensuresurvival of existingtrees,or

promoteseeddispersalandthesubsequentgerinination anti establishmentof anew stand.Mela-
leuca is such aspecies,havingseveral fire-evolvedadapt~tions that allow it not only to cope
effectively with this natural force,but to flourish underit.

Perhapsthemostspectaculartrait of melaleiicaL its propensityfor crownfires, which a(l(15a
new (limension to fire supr)ressionin sonth blur da. Thppressiontechnique<z usingexistin~ fire
control equipmentaregenerallyineffectiveagaiostcrown fires whichcreatethe potertial for a
disasterwhereverhousing(levelopmentsanddensestandsof melaleucaareintermixed.Hoviever,
fire preventionand protection measureswhich range from proper subdivision planning to
homeowneractionduring a fire eni do much to protecthomesin awildland environment.

Becauseroelaleucais fire-tolerantiluring all but the early seedlingstage,control of this
speciescannotbe accomplishedby fire unlessused in conjunctionwith othercontrolssuch as
herbicides.A preferablecontrol strategyis to keepmelaleucafrom spreadingto additional
acreageratherthantrying to eradicateit onceit is established.Onepracticalway to achievethis
objectiveis to managethenativevegetationusingprescribedfire asnecessaryto keeptheseplant
communitieshealthyand,thus,resistantto melaleucacolonization.
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APPENDIX A

hOMESITE WILDFiRE PROTECTION
Whilewoodissometimesuse(lin theexteriorconstructionof housesin southFlorida,building

materialshavetraditionallybeencementblock, stucco,andtile or cementshingles.But the useof
thesenonflammablematerialsdoesnot necessarilyfireproof the structure.For example,most
houseshaveexposedor boxed-ineavesof woodwhich canbeignitedif fire getstooclosetothewalls.
In addition,radiantheatcanignite flammables,like curtains,insidetheglass.Firebrandscanalso
ignite buildinginteriorsby breakingawindow, particularlyif it hasbeencrackedby theheat.The
following list of suggestionsfor fire-preventionisdi”ided into measuresthatcanbe takenby the
homeownerbeforeawildfireoccursandthosethatcanbetakeriwhenahomeisactuallythreatened
by awildfire. Thislist waspartiallyderivedfrom FireSafety(n.d.),ColoradoStateForestService
(1977),Fahnestock(1971),andNorth et al. (1975).

A. Freplan-n;nq
1. Box in exposedeavesand/orusefireproof paint.
2. Protectlargepicturewindowsor’ glassdoorsvulnerableto ra(liantheatfrom fuel accumula-

tions by usingshuttersor extremelyclosemeshscreen.
3. Usefireproof paint on any wooden window frames and shutters.
4. Use fire-resistantmaterialsfor buildingproj .ctionssuchasbalconiesanddecks.
5. If houseis on stilts, screenundersideof floor joists.
6. Keeptreebranchesat least15 feetawayfrom stovepipesor chimneys.
7. Do not let deadneedles,leaves,twigs, etc. accumulateon roofs, sun decks,porches,or in

gutters.
8. Removedenseflammablebrushfrom aroundthe immediatevicinity of thehouseandkeepa

10-to 15-footstriparoundall structuresclearofdeadgrassarid weeds,fallen limbs, household
debris,andotherfuels.

9. Considerthe fire )otentuI of trees nil shrubsnearthe house.Cr’mssfires canlight the loose
barkof trees,suchaseucalyptusandm laleuca,travelup thestem,andignitethecrownwith
dire consequencesto anya(Ijacentbuilding.

10. Make sur thehousenumberis plait ly legible from thestreet.
11. Buy a gasoline~operatedpump andhose for fire-fighting purposesif there is a pond or

swimmingpool on the property. The electricity may be out during a fire, renderingthe
electricwell-pumpuseless.

12. Planfor fire emergenciesby selecting~scaperoutes.
13. Learnrudimentaryfire-fighting tech~iqu -.

B.
1.
2.
8.
4.
5.

When a Fire Threatens
Closeall doors,windows,andchimneydampers.
Bring in outsidefurniture.
Turn on sprinkler system.
Fill bathtubsandsinkswith water.Waterpressuremaybe lostduring a fire.
Placebucketsof water nearwindowsand glassdoors-facingthedirection of the fire and douse
any firesthat start. Radiant heatand firebrands can break windowsand ignite interiors, or if
fire is intense enough,radiant heat can ignite curtains or other flammable material right
through the glass.

6. Thoroughly wet-down all exposedexterior wood such aseavesor eavesboxing.
7. Fuel gasoline-operatedpump and hook up hosesoswimming pool or pond can be usedasa

water sourceif necessary.



APPENDIX B

PLANNING FlUE SAFETY FO~ DEVELOPMENTS
Thesesuggestionsare from Fire Safety (n.d.), Colorado State Forest Service(1977), and

Fahnestock(1971).More detailed recommendations,including implementation-pr-ocediires~canbe
found in California Division of Forestry(1972). All of thesepublicationspertainto the western
UnitedStateswherethedestructionof forested(levelopmentsandurbansubdivisionsis an all too
commonoccurrence.To date,suchadisasterhasnot happenedin southFlorida, but asstandsof
melaleucaandurbansprawl continueto internPngietheprobability of such a disastersteadily
ncreases.

Safetymeasuresthatcovervegetationmanagement,Lraffic flow, andwatersupplyshouldbe
addressedduringtheplanningstageof developments.

A. Veqetat~onManagemen.

1. Develophazardclassesfor vegetationbasci on - p~c i-~ tire behavior.Modification of fuelsin
high—hazardclasses~vill benecessarylierore i’oiistrnvtmn coo I ii’gln.

2. Determinea lot sizeandbuilding placementthatwil~conirnodatean adequatefuel bren~
within the limits of an owner’s lot.

3. Establishafuel breakaroundsubdivisionsor development>,in forestedareas.TI-ic width of the
fuel breakshould be determ’nedby the local fire authority, but at leasea100-foot width is
recommended.

4. Clearall flammablemati~rial (living anddead)from roal rights-of-wayanddisposeoft ebris
beforeconstructionbegins.

B. Traffic Flow
1. Allow for at leasttwo different ingress-egressroutes.Loop driveswith asingleentrancewill

not suffice.
2. All subdivision roadsand easements,including fire accesslanes, but excluding private

(Iriveways,shouldbededicatedto thepublic in perpetuity.All subdivisionlotsshouldabuta
public road.

3. All dedicatedroadsshouldhaveat leasea60-footright-of-way, includingaminimum34-foot
all-weatherroadbed.

4. No dedicatedroadshouldhaveacenterlineradiusor curvaturelessthan80 feet.
5. Cul-de-sacsshouldbe limited to 750feet in I ng h an terminatein a turn-arotnd right-of-

way at least90 feet in iameter.
6. Dead-endstreets(not cul-de-sacs)shouldnot be allowed.
7. Stubroadsshouldendin aturn-arounduntil suchtimeas theroda sconnected,Turn-around

requirementsshouldbe thesameas for cul-de-sacs.
8. All roadandroad-drivewayintersectionsshould be greavr than45 degrees.
9. Any bridgesshouldbeconstructedto supportagrossvehiclcweightof atleast26,000pounds.

10. Road namesshoudnot duplicateotherexistingor proposedroad nameswithin the county.
Permanntroadsignsof durablemabrialsshould be installedat all interse tions.

C. lVater Supply
1. If a fire hydrantsysteniis used,it shouldmeet thecurrentNational Firc. >otectionAssocia--

tion standards,with hydrantsinstallednot I-nort~ than1) feetapartand fully chargedwith
water before approvalof the final plot is givers An a>mcciitnnlealternativeis thestrate~e
location of metal or con~retewater cisternswith a Hi in jinum capacity per cister=iof 100
gallonsl)C~ acreprotectedor 500 gallonsper dwel i o nit, whicheveris uinre.

2. Watersupplymainsfor single-familydwellingsshouldlie at least1 inch in (liameter.CarrIon
hoseoutlets shoud be plumbedat lea.?t 50 feet friim buildings to provide for hose--stream
protectionfor all sidesandthe roof of tlie building. Home water systemsshoud have a
generatingpressureof 50 poundsper sbuareinch.
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